
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Trojan Rock Facility

INPUT BLOCK

INFILTRATION Total Drainage Area: 58.8 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

Calendar Year year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 19,116 0 3,155,450 4,187,032 0 0 0 0 0 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 19,116 19,116 3,174,566 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

1,920,996 1,920,996 1,920,996 1,920,996 1,920,996 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498

WATER:ROCK RATIO Backfill B tons 19,116 19,116 3,174,566 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

Water C A x conversion factor L 54,396,549 54,396,549 54,396,549 54,396,549 54,396,549 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

Rock D B x conversion factor kg 17,341,743 17,341,743 2,879,917,831 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368

Annual Water:Rock Ratio E C / D L/kg 3.136740 3.136740 0.018888 0.008145 0.008145 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073

Cumulative Water:Rock Ratio F E + previous year F L/kg 3.136740 6.273481 6.292369 6.300514 6.308660 6.312732 6.316805 6.320878 6.324950 6.329023 6.333095 6.337168 6.341241 6.345313 6.349386

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 1.8694679 2.1804527 2.1819084 2.1825351 2.1831612 2.1834740 2.1837866 2.1840991 2.1844115 2.1847236 2.1850356 2.1853475 2.1856592 2.1859708 2.1862822

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 2.08072E-02 2.42684E-02 2.42846E-02 2.42916E-02 2.42986E-02 2.43021E-02 2.43055E-02 2.43090E-02 2.43125E-02 2.43160E-02 2.43194E-02 2.43229E-02 2.43264E-02 2.43299E-02 2.43333E-02

Annual Leached Chemical I H - previous year H mg/kg 2.08072E-02 3.46126E-03 1.62020E-05 6.97518E-06 6.96817E-06 3.48146E-06 3.47971E-06 3.47797E-06 3.47622E-06 3.47448E-06 3.47274E-06 3.47101E-06 3.46927E-06 3.46754E-06 3.46581E-06

Annual Leached Chemical J I x D mg 360,833 60,024 46,661 46,583 46,536 23,250 23,239 23,227 23,215 23,204 23,192 23,181 23,169 23,157 23,146

OUTFLOW Water Out K C L 54,396,549 54,396,549 54,396,549 54,396,549 54,396,549 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

Water Outflow Rate L K x conversion factor gpm 27.34 27.34 27.34 27.34 27.34 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67

Average Chemical Concentration M J / K mg/L 0.006633376 0.001103458 0.000857784 0.000856351 0.00085549 0.000854846 0.000854417 0.000853988 0.00085356 0.000853133 0.000852706 0.000852279 0.000851853 0.000851428 0.000851003

VARIABLE



15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498

7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368

0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073

6.353458 6.357531 6.361604 6.365676 6.369749 6.373822 6.377894 6.381967 6.386039 6.390112 6.394185 6.398257 6.402330 6.406402 6.410475 6.414548 6.418620 6.422693 6.426766 6.430838 6.434911 6.438983 6.443056 6.447129

2.1865934 2.1869045 2.1872154 2.1875262 2.1878368 2.1881473 2.1884576 2.1887677 2.1890777 2.1893876 2.1896973 2.1900068 2.1903162 2.1906254 2.1909345 2.1912434 2.1915522 2.1918608 2.1921693 2.1924776 2.1927858 2.1930938 2.1934017 2.1937094

2.43368E-02 2.43402E-02 2.43437E-02 2.43472E-02 2.43506E-02 2.43541E-02 2.43575E-02 2.43610E-02 2.43644E-02 2.43679E-02 2.43713E-02 2.43748E-02 2.43782E-02 2.43817E-02 2.43851E-02 2.43885E-02 2.43920E-02 2.43954E-02 2.43988E-02 2.44023E-02 2.44057E-02 2.44091E-02 2.44126E-02 2.44160E-02

3.46408E-06 3.46235E-06 3.46063E-06 3.45890E-06 3.45718E-06 3.45546E-06 3.45375E-06 3.45203E-06 3.45032E-06 3.44861E-06 3.44690E-06 3.44519E-06 3.44348E-06 3.44178E-06 3.44008E-06 3.43838E-06 3.43668E-06 3.43498E-06 3.43329E-06 3.43160E-06 3.42991E-06 3.42822E-06 3.42653E-06 3.42485E-06

23,134 23,123 23,111 23,100 23,088 23,077 23,065 23,054 23,042 23,031 23,020 23,008 22,997 22,985 22,974 22,963 22,951 22,940 22,929 22,917 22,906 22,895 22,884 22,872

27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67

0.000850578 0.000850154 0.000849731 0.000849307 0.000848885 0.000848463 0.000848041 0.00084762 0.000847199 0.000846779 0.000846359 0.00084594 0.000845521 0.000845103 0.000844685 0.000844267 0.00084385 0.000843434 0.000843018 0.000842603 0.000842187 0.000841773 0.000841359 0.000840945



39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498 960,498

7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598 7,361,598

27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368 6,678,329,368

0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073 0.004073

6.451201 6.455274 6.459346 6.463419 6.467492 6.471564 6.475637 6.479710 6.483782 6.487855 6.491927 6.496000 6.500073 6.504145 6.508218 6.512291 6.516363 6.520436 6.524508 6.528581 6.532654 6.536726 6.540799

2.1940170 2.1943244 2.1946316 2.1949387 2.1952457 2.1955525 2.1958592 2.1961657 2.1964720 2.1967782 2.1970843 2.1973902 2.1976960 2.1980016 2.1983070 2.1986124 2.1989175 2.1992225 2.1995274 2.1998321 2.2001367 2.2004411 2.2007454

2.44194E-02 2.44228E-02 2.44262E-02 2.44297E-02 2.44331E-02 2.44365E-02 2.44399E-02 2.44433E-02 2.44467E-02 2.44501E-02 2.44535E-02 2.44570E-02 2.44604E-02 2.44638E-02 2.44672E-02 2.44706E-02 2.44740E-02 2.44773E-02 2.44807E-02 2.44841E-02 2.44875E-02 2.44909E-02 2.44943E-02

3.42316E-06 3.42148E-06 3.41980E-06 3.41813E-06 3.41645E-06 3.41478E-06 3.41311E-06 3.41144E-06 3.40977E-06 3.40810E-06 3.40644E-06 3.40478E-06 3.40312E-06 3.40146E-06 3.39980E-06 3.39815E-06 3.39649E-06 3.39484E-06 3.39319E-06 3.39155E-06 3.38990E-06 3.38826E-06 3.38662E-06

22,861 22,850 22,839 22,827 22,816 22,805 22,794 22,783 22,772 22,760 22,749 22,738 22,727 22,716 22,705 22,694 22,683 22,672 22,661 22,650 22,639 22,628 22,617

27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275 27,198,275

13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67 13.67

0.000840532 0.000840119 0.000839707 0.000839295 0.000838884 0.000838473 0.000838062 0.000837653 0.000837243 0.000836834 0.000836425 0.000836017 0.00083561 0.000835202 0.000834796 0.000834389 0.000833983 0.000833578 0.000833173 0.000832769 0.000832364 0.000831961 0.000831558


